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^ (57) Abstract: There is disclosed an ultrasonic diagnosis device capable of generating a highly-sensitive and high -resolution pulse 
^ sound field especially at a small distance. In the ultrasonic diagnosis device, a hyperbola calculation section (4) calculates the dis- 
tance from each of arrayed vibrators ( 1) to the convergence position by a hyperbolic function wherein the position of the ultrasonic 
^ vibratos in the lateral direction is a variable and the gradient "a" of the asymptotic line is 0 < lal < 1. According to the distance 
^ calculated by the hyperbola calculation section, a delay data generation section (3) and a drive circuit (2) generate a drive pulse for 
^ each of the delayed ultrasonic vibrators. 

© 

© (57) Wfi: ttlciSEBlcfe^TKBS, »#*llSO/<;«*Jie«ftr«CtOT?**BM»R««^B***i 

O a^afitt^<O*Sfi0)ttfi*X*fcLr}((ffi«(D«lEa AtO<lal< 1 7fe«HttBfllk£J:iJVttJU 
£ «T-*ft£V3&tfBBflB2fiiRfllftM 



WO 2004/032744 



PCT/JP2003/012895 



1 



5 

io ^(Dmom^mmmmwxit, mk^MLxm^^mm^tiftm 
m<DmnMm*<Dm^fcz*-j±tf&x®tm&izwxu3!icir5£o t 

fclfcfclttl 4#BIHg5 5 — 2 6 9 7 6 
25 ^J£«TLTV>.5 0 



WO 2004/032744 



PCT/JP2003/012895 



5 ^TlBt*0:*afb#Mfc^*S]MJ 



10 -e©Egfi£, WflBttJfcOJBWftJBtt^ofll^lRjoffill^^fti: UTllrifi 



15 5 ft©/*?.*— *©«»£<!>&< t.iR*©*3l'fbi5SMH:"C#5 



* fc*38 BO «±f3 S &8#"f 6 It © fc % 



20 LT»rt£i&©&IIBatfSO<| a |< 1 XhZM&mm&k , WIB*«:Ojg 
SSilM: •?©£«£ ©ft J; 9 3tW1-5#ai: % ffllSB^ttJ ^ftfcmiifcjfc 



WO 2004/032744 PCT/JP2003/012895 

3 

E®©fi8i*&I&ej 

H 1 **W © 15 1 © ©»tl » »t 5 © ^ o y 

5 

**M©^l ©^©^ffi©SM^»r^a{J:*5^-Ci|Jl3lCffi 

i3it ©^©^©jeiP^wfSfifcfcNts^-ssb 
15 iMNftiiiiHf-©#**»&, ^ifcoitiiftf^^cftiicftss 

*i»*-e©ffiKSr*1-»Mia^ifo6. 



SrSllk-t 5 *:«>©*: A©^il 
25 y^-^a, b tSift*fcJ:9, #fi»*fc©te*M*-e©Elttfc» 



WO 2004/032744 



PCT/JP2003/012895 



Ztc?J 5 y^T?#S»^-*Ktt1-5, Sit 6 ttBB^JSMIHf- 1 ©g 
iitpE«fctta-t-5E«ySr»5* (1) -em#1-5 0 

(y + b) ! = (a x) =+b ••• (1) 

±i&%ymaxb L, (2) © <fc 5 fcE^Jfilb^ 1 © n # @ <Z>£gib^ 

Mt5ll7-^ d t (n) *mn-fZ>o 

d t (n) = {ymax— y (n) } / c ••• (2) 

15 cfieiftiSEjfroWii-e&So n#i©®ib-^fc**£l-53i®7* 

— ^ d t (n) £H 3 (C^i- 0 

Sra^lcifcft, 0il;Lk£O<| a |< 1 £ U fc*V^W:0 < b <JR*^*T? 
0 4tt, m±©«t 0 ^XHChttWf—? d t (n) fc± 9 tf^T? 

^fefc^^^ffi]©jg^r^^Vu^^#(Z)-M^*j||-e*L, #£&© 

25 ^Oiflt Sggty £ 8 c mt U a = 0 . 0 4 5, 

— *b = 0. 0 0 5 cm-C&«K 3 oWiRjfe^Sr^r-f-S^*©®^^ 



WO 2004/032744 PCT/JP2003/012895 

5 

<|a|<l, 0<b<iR*^*-C©B(t^ frfa>& 
1~ 0 El 5 fc^-T iB^Jigft^ lilt El 6 HiK^ti 5 wmom^ 

mmmwm&mzttvxmjiip} (x*ku) ta^© surreal sjxfc 
15 iib^ii, M&m&ui iftmm&i 5fc&9J*jLt>hitifrffl'* 

^*ofi*»«l(i^i!b^oiftMte»1-**iIij|**-coB(id y (n) 

20 &mMT-?%£.n 1 3 ks-tlz. mmf 1 3 itK&m&M 

idy (n) ©fttf&CT^Si^feOaljaEx — ^Sr36*UTIKftlHlK 
1 2fc-£;L, iEftHIS&l 2tt3§2Ex-*3g£g|$l 3(Ct 9-£x.e>*ifc& 

25 mm i 6 teis^Jiiifj^- 1 1 ©git ft *trflr -f-toa u 1 7 tagft 
ieiki 6 5. 



WO 2004/032744 



PCT/JP2003/012895 



6 

xz<DW}ft*mwi-z> 0 £-r> iftisins 1 4 1^ en x-mmy* 

ilEfidy (n) *&t>lTZ> 0 mmf-f^Ul 3 til &it<7>£5 
5 Cnf|ff)gl^^t5lSf-^dt (n) ^Hff5 0 
d t (n) ' 

= {ymax-y (n) -dy (n) } /c ••• (3) 

09x.ff, 0< | a |< 1 t U &5^«0< b <i&M£ 

10 resent £ u ^^sa^jcD^^^ij^-^^^-f-^^^jg^vv^i^ @a 

©Sgg|£8 cmtU a = 0. 0 4 5, /^7^^ b = 0. 

OOScmitSi, m4(Dm&tmmZ-, Ho©!^^^ 

15 ©ffi^Ng^Brggmj; fj^bti-sM^jt^, ^mm(om^mmmm 

20 <|a|<i, o < b <ift*££-e©E§ii, ftsttic 

•ft*i*< % ni^fcj: 9Sv^#mwi-3^*§&#, tenets** 
25 st±o?ijfflRrtitt 

W±© «fc 5 tc^SSEfc otitis W&©JfiWftftlb^©tt;frfa©ffiiI& 



WO 2004/032744 



7 



PCT/JP2003/012895 



WO 2004/032744 



8 



PCT/JP2003/012895 



m * <o $& m 

^.UWil-(0^l3^(D\\LW.^Wih: lTM©4)|Ha^ 0 < | a |< 1 "C 

10 

m^mmm^(Dm^^<D{iu^mmt hxmi&m<D^ma^o <\ a i< 
mMW]*tmm&ft<D&wfcm^5£mm%x<Dmmt<Dmz £ r> mm 



WO 2004/032744 



PCT/JP2003/0 12895 



1 /6 



(D 

I I 




DDDD 



nJ 



WO 2004/032744 



PCT/JP2003/012895 



2/6 




E 

o 



m 

•EH 
En 



CM 
O 



£ 
o 



IS 



WO 2004/032744 



PCT/JP2003/012895 




WO 2004/032744 



PCT/JP2003/0 12895 



4/6 




<2 u 

LL ^ 



WO 2004/032744 



PCT/JP2003/012895 



5/6 



10 





CD 







is 









LO 

CD 



x 



WO 2004/032744 



PCT/JP2003/012895 



FIG. 6 



6/6 




i=1 









